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GUARANTEED JOBS AND THE KYOTO PROTOCOL
Unemployment is a fact in present economies. Even without a crisis, unemployment exists and costs a lot to society. Reasons for unemployment are multiple and differ according to the theory at hand. Lack of effective demand, imperfect markets, and frictions are examples of unemployment justifications. All sorts of policies based on these different theories have been implemented with various results, but none has proven to tackle unemployment. Full employment has never been achieved during the last 40 years. Often the problem is that these policies promote indirect job creation: public spending, wage subsidies, incentives, tax cuts, or job training. Another issue is the change in the dimension of these policies; we have now microeconomic supply of labor policies instead of macroeconomic demand stimulation policies.
Even if they meet some objectives, these policies do not provide an answer to unemployment.
It is of the duty of the state, as Lerner expressed it, to provide jobs when the market fails to do so (Lerner 1944 (Lerner , 1951 . By guaranteeing jobs to all who are willing and able to work, the state would remove all involuntary unemployment. Examples of such job guarantee schemes exist, even if never developed on a full scale 1 (see Forstater 1998; Mitchell 2007; Mitchell and Muyskens 2008; Wray 1998 Wray , 2007 for different proposals and analysis).
"Green jobs reduce the environmental impact of enterprises and economic sectors, ultimately to levels that are sustainable" (UNEP 2008) . In order to reach the Kyoto Protocol objectives, it is urgently necessary to develop policies that reduce the production of carbon dioxide. Papers connecting the dots between the need for a structural change in productive sectors toward a low-carbon economy and the need for a job guarantee are numerous (see Forstater 2006; Lieuw-Kie-Song 2009 UNEP 2007 UNEP , 2008 . The job guarantee schemes analyzed in this paper focus on green jobs aiming at energy efficiency in buildings and constructions.
This paper presents a stock flow consistent model of a multi-sectorial economy with an employer-of-last-resort (ELR) scheme where ELR workers would work to transform the economy toward a greener one. We will focus on the impact of the green job ELR policy and compare these results with a standard Keynesian demand spur. 3
Overview of the Model
Stock-flow consistent (SFC) models are based on the works of two schools of thoughts developed by Wynne Godley and James Tobin. Both these approaches are centered on the importance of consistency between stocks and flows: each flow in the model comes from a sector (or account) and goes to another account. In each period, the sum of flows has to be nil.
Stocks are the sum of inflows and outflows. SFC models are thus evolutionary models (Godley and Lavoie 2007) .
The economy modeled in this paper is composed of two household sectors (wage earners and capitalists), three productive sectors (capital goods, energy, and widgets), a banking sector, and a public sector. Figure 1 represents the flow diagram of the model. Both household sectors and the public sector consume widgets and electricity (thin dashed lines on the diagram).
Furthermore, all productive sectors consume energy to produce their own goods. All productive sectors use fixed capital (produced by the capital good sector; thin dash-dotted line) and labor (thick solid line). In order to invest, firms borrow money from banks and pay interests (thick dotted line). Finally, industries pay wages to workers (thick solid line) and dividends to capitalists (thick dashed line). Households sectors save part of their wealth as cash on their current account (thin solid lines) and as bonds (thick dash-dotted lines) for which they receive interests. Banks balance their liabilities (current accounts) with loans to firms and bond holding (thin dotted line) for which they receive interests. The government imposes a tax on wages and profits (thick dash-dotted lines), pays interests on bonds, and gives a dole to unemployed workers. This paper is structured as follows. Section 2 will analyze structural unemployment and the policies implemented in order to reduce it. Sections 3 and 4 will present the multi-sectorial model and its steady state. The ELR scheme and its impacts are studied in section 5. Finally, section 6 concludes.
UNEMPLOYMENT
Mainstream economics usually explains unemployment by market rigidities. Unemployment would disappear if wages were allowed to decline low enough. Labor market is like all other good markets with rigid prices and should not be seen as anything else.
However, unemployment is not often recognized for the function it has in a capitalist economy (Forstater 1998 (Forstater , 2006 . Most of the time, firms are working with excess capacity in order to be able to respond to sudden changes in demand. Unemployment thus allows the economy to be more flexible by permitting firms to hire workers out of the "reserve army of labor" when needed.
Following Schumpeterian creative destruction, the process of the birth of new technologies creates unemployment in obsolete sectors while creating jobs in new sectors (Schumpeter 1934 (Schumpeter /1912 . Structural unemployment may also be explained as a mismatch between demand and supply. Pasinetti (1993) shows that it is highly improbable that, in a multisectorial model, distribution of demand among different sectors is such that full employment prevails, even when aggregate demand is high enough to imply full employment.
Ros (2000) Full employment and price stability were achieved, but only during wartime with a considerable number of the male working-age adults being in the army and the rest of the working-age population employed to support the war effort. Therefore, the U.S. full employment experiment must be taken with caution. (Kaboub 2007, 4) In March 1999, US unemployment reached its lowest since the 1960s and was considered as "full employment." It was then at 4.2 percent, clearly showing that full employment was never reached in the post-war period.
Furthermore, not only is full employment not likely to be achieved, but employment follows business cycles. Indeed, lack of aggregate demand during crisis leads to higher level of unemployment, as Keynes (1936) explained it in his General Theory of Employment, Interest, and Money. All of the components of effective demand are highly sensible to expectations that are depressed during tough times. Therefore, not only is it improbable to attain full employment 6 because of structural unemployment, it is also doubtful that it is maintained due to cyclical unemployment (Forstater 2003) .
The policy space for employment policies is thus large and important, and needs commitment.
Unemployment cannot be conquered by a democracy until it is understood. Full productive employment in a free society is possible but it is not possible without taking pains. It cannot be won by waving a financial wand: it is a goal that can be reached only by conscious continuous organization of all our productive resources under democratic control. To win full employment and keep it, we must will the end and must understand and will the means. (Beveridge 1945 , as cited in Papadimitriou 1999)
Employment Policies
Full employment was the objective of employment policies in the post World War II period until the mid-1970s. Then, we observed a switch in the goal of employment policies. We went from what Mitchell and Muyskens (2008) call a "full employment framework" to a "full employability framework." 4 Employment is now seen as a microeconomic problem.
Employment policies are not macroeconomic or Keynesian aggregate demand spur anymore.
They are now designed as microeconomic and supply-side.
According to the full employability framework, unemployed workers are unemployed because they are not attractive enough and they need to be more "sexy" in order to find a job.
Active labor market policies (ALMPs) are examples of these micro policies. The effectiveness of ALMPs is not encouraging according to de Koning (2001) and Martin (1998) . However, Martin stresses their potential role in fighting high and persistent unemployment, while de Koning underlines the increasing need for these policies in the future.
On the macroeconomic side, the "fit-all" solution is growth: in order to have more jobs, an economy needs to grow. According to Minsky, focusing on pro-growth rather than employment policies is a mistake, since a fully employed economy is bound to grow while a growing economy might not be at full employment (Minsky 1986) . And indeed correlation between employment growth and GDP growth are mixed, as Table 1 shows. What emerges from present analysis of the effectiveness of employment policies is that, even if some have interesting results, none of them has achieved the low unemployment level of the post-WWII period. Furthermore, these policies do not aim at full employment anymore, but at maximum employment possible under present conditions. We need a change in employment policies such that full employment again becomes the target of these policies.
A Role for the Government
Market economy only chooses to produce what has a price and what is profitable to the producer. As Lunghini (1995) puts it, "production of goods stops not when needs are satisfied but when profit realization imposes it" (my translation). Thus, a good without a price would not be produced since no monetary profits can be extracted from it. What is more, some needs will never be satisfied by an economy that is only interested in what is profitable. Entire sectors of the economy would not exist if not for government programs and policies.
Also, governments might have a better vision of the best direction for the economy for the benefit of all. Climate change is a good example of such cases. We thus need a government that is able to both influence the structure of the economy and drive it to what would be more profitable for all 5 (Forstater 1998; Mitchell 2007 ).
Besides, Forstater (1998) notes that increased private sector activity can lead to bottlenecks or inflationary pressure due to utilization of excess capacities or resource depletion.
Indeed, because of structural rigidities of the economy or competitive pressures, private sector firms may choose not to change technology or to engage in natural resource-intensive means of 8 production without observing the negative externalities it would imply. Governments, free of these rigidities or pressures, are more able to conduct structural changes. According to Lerner (1951) , we cannot trust the people to drive the economy correctly because, even if they know the consequences of their acts, they will misbehave if it is in their own interest. Consequently, there is a need for the state to take over the steering wheel of the economy. For example, "investments can be undertaken by the governments which shows a money loss but which are considered worth while in the social interest because they yield benefits other than those which result in a money income" (Lerner 1951, 91) . Finally, Keynes stresses the importance of public investments, pointing out "that a somewhat comprehensive socialization of investment will prove the only means of securing an approximation to full employment" (Keynes 1936, 378) .
A MULTI-SECTORIAL SFC MODEL

Stock-Flow Consistency in a Nutshell
The stock-flow consistent (SFC) approach is a very active strand of the Post-Keynesian The economy presented here is composed of two household sectors (wage earners and capitalists), three production industries (energy, investment, and widget), and one public sector.
Intermediate goods are not shown in each of the industries. However, some goods produced in one industry serve as inputs for other industries.
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Only three industries are modeled. Godley and Lavoie (2007) , often have only one production sector justify this assumption for the sake of simplicity. Lee (1998) criticizes this choice, pointing out the lack of pricing interdependencies. This critique does not apply to our model since we will be able to observe some pricing interdependence as the three productive sectors are using output of other industries as input for their own production. 9 From tables 2 and 4, we can see that profits are distributed to the capitalist class. Household sectors consume both energy and widgets, pay taxes ( and ), and save everything left either as bonds ( and ) or as cash ( and ) . Banks hold deposits from both kinds of households, receive interests for the loans accorded to firms and from the bonds they hold.
Structure of the Model
Finally, government, seen here as both the government and the central bank, consumes both energy and widgets, transfers unemployment benefits ( ) to jobless wage earners, and pays interests to bonds holders. The change in stock is represented in the second part of the TFM. The following subsections describe the model; a complete list of all the equations of the model can be found in appendix B.
Household Sectors
Wage Earners
Wage earners offer their labor for a salary and receive a dole when unemployed. Furthermore, they perceive interests for their bond holding. Their aggregated nominal disposable income is thus composed of the wage bill minus taxes, of the unemployment benefits, and of interests on
bonds. We assume nominal wages and unemployment benefits are fixed, as we are not interested in inflation processes.
We suppose that wage earners construct a consumer price index (CPI) and an inflation rate based on their preferences and on prices of energy and widgets. We then define a real disposable income based on Haig-Simons' definition 8 in order to determine their consumption level. Total real consumption is a function of Haig-Simons' real disposable income and real wealth in previous periods. Wage earners' consumption of energy and widgets is determined through a linear expenditure system (LES), reflecting their preferences over energy and widgets, and according to relative prices and minimum consumption of both goods.
All disposable income that is not consumed is saved. Wage earners face a portfolio decision, as they have to choose to hold their wealth as bonds or as cash. They choose their desired holding of bonds based on previous stock of wealth and interest rate on bonds. Cash holding is then equal to residual wealth (i.e., nominal wealth minus bond holding).
Capitalists
Capitalists' aggregate disposable income is composed of profits from all productive sectors and banks, minus taxes plus interests from bonds. As wage earners, capitalists consume both energy and widgets and save all income that is not spent as cash. Wealth of capitalists consists of their financial wealth (cash and bonds) and of firms' net wealth since capitalists own them. As a consequence, firms' wealth will affect the consumption decision of capitalists. 9 Portfolio choice for capitalists is based on financial wealth only, and not on total wealth. 12
Production Sectors
Demand
All production sectors are demand-driven. They all need fixed capital stock in order to produce.
Because we assume integrated sectors, there are no intermediate goods and each output is net output. However, all productive sectors need electricity in order to produce their respective goods. Sectorial demands in electricity are determined through energy productivity in each industry. The energy sector has a demand equal to household consumption plus demand from the two other productive sectors and from the public sector. Aggregate demand for widgets is equal to households' and government's desired consumption. Demand in the capital good industry is composed of investment from the three productive sectors. Capital stock level determines maximum output to be produced in each period.
Employment
Employment in each sector is demand-determined through sectorial productivity. Firms assume as many workers as they need to produce enough goods to satisfy the demand they face. We assume perfect mobility of labor and no differentiation of workers. Firms hire workers from the labor force up to the level of employment they need. Unemployment is equal to the difference between labor force and aggregate employment.
Investments
Desired capital growth ( , 1) is a function of actual capacity utilization 10 (u) and targeted capacity utilization ( ) 11 . Capacity utilization (2) is defined as the ration of actual output (y) and practical 12 full capacity output (y fc ), which is computed through (3), where pr k is capital productivity under normal conditions. Real investment is equal to desired capital growth plus depreciation rate, but cannot be negative (4).
(1) 10 In this paper, we follow Robinson (1969) in that firms might make mistakes in their estimation of output growth, creating unwanted excess capacity, and Lavoie (1992) , as firms also plan some excess capacity in order to avoid constraining demand in case of a large growth in demand. 11 We use here a simplified version of Fazzari and Mott (1986) and Lavoie and Godley (2001-2002) , since we assume that firms have fixed targeted leverage level and return rates. The effect of these normally non-fixed variables is thus contained in . The formulation of the investment function is similar to (Lavoie et al. 2004) .
12 Practical or engineer-rated full capacity is the maximum level of production such that it allows normal maintenance and renovation of machinery to take place without impeding production (Eichner 1976; Steindl 1952) .
Costs
Unit costs are a decreasing linear function of output (y), for a given stock of capital (k) and a given stock of debt (L), 13 up to the level of practical full capacity. After that point, unit costs are a quadratic increasing function of output until technical full capacity (Lavoie 1992 ).
(6)
where are the labor unit costs. From (1) and (4), we observe that when firms are not replacing depreciated capital. The unit cost function is thus modified in order to reflect this choice:
Prices
Prices are Kaleckian markup prices based on unit cost. 15 The markup is used to generate profits, which are then divided in two. The first part of profits is distributed to shareholders as dividends; the second part is used to finance investments or to repay loans. For explicative 13 We include capital replacement and debt servicing in the unit costs without loss of generality. The other solution would be to exclude both of these costs from unit costs and to change the dividend-related part of markup so that that part of profits can also service the debt on top of paying dividend to shareholders. Both solutions are valid. The present choice simplifies markup computation, but does not allow computing easily the wage share. 14 Such a function of piecewise unit costs is based on constant marginal costs up to practical full capacity. When maintenance cannot be performed and when workers work overtime, marginal costs increase drastically, implying the increasing quadratic unit costs function. 15 For more information on Post-Keynesian pricing theory, see Lee (1998) . . is the part of the markup related to dividends, while is the part of market related to investments.
Dividends are assumed to be targeted such that they are equal to the desired return on capital r s times the capital stock (9), based on expected sales y e and expected unit costs UC(y e ) (10).
(10) Kalecki (1971) shows that a fraction of retained earnings (RE) can be borrowed to finance investments. When firms decide to invest, they need to generate sufficient retained earnings in order to finance their desired level of investments. Furthermore, we assume that firms are targeting a fixed level of leverage ( ). Given the level of investment (4), the actual level of leverage ( , 11) and targeted level of leverage, firms decide what fraction of nominal investment is to be borrowed (12). In the case where it is not possible to reach the targeted level of leverage given desired investment (and thus should be negative), we assume that firms use retained earnings not only to finance investment, but also to repay loans. Targeted retained earnings being determined by (13), the markup is determined through (14).
Expected sales growth is inversely proportional to price inflation (16).
The pricing decision that firms face may be summarized by figures 2 and 3. The blue line represents expected sales as a function of price. The purple line represents needed sales for a given price so that the firm is able to finance investment and debt repayment. The intersections 
Finance
Variation in loans (18) is equal to nominal investments minus realized retained earnings (17).
Net wealth of firms is equal to tangible assets minus liabilities (19).
(17)
Banking Sector
Banks are not supposed to hold any cash reserves; the stock of deposits is equal to the stock of loans to firms plus the stock of government bonds. We assume that banks respond positively to all loans demands and that loans are always repaid. Bond holding is then a residual choice.
Profits are made of interests from loans and bonds.
Government Sector
Public sector income is given by tax receipt while expenditures are composed of energy consumption, widget consumption and unemployment subsidies. We assume, at first and with
no loss of generality, fixed total nominal public consumption of energy and widgets.
Households and banks determine bond demand while bond supply is equal to the budget deficit.
STEADY STATE
As the model is static, a steady state is reached when variations in stocks are all nil. For the capital stock to be constant, growth in capital has to be nil, in which case investments are equal to capital depreciation. Furthermore, leverage level has to have reached its targeted value.
Hence when capacity utilization and leverage level have reached their steady state value, a system of equations depending on various parameters and the level of capacity utilization determines prices.
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In order to find steady state levels of capital stock, wealth, disposable income, etc. other observations are needed. At the steady state, household wealth is constant. Besides, inflation is nil. All income is spent and income is equal to a fraction of wealth. Bond and cash holdings also are constant. This determines a second system of equations.
From these two systems of equations, it is interesting to note that prices depend only on targeted values of capacity utilizations and leverage levels, and on technical and financial parameters such as productivity, depreciation, interest, and return rates. Furthermore, the role of a few essential parameters may be observed. These parameters represent key behavioral elements. Influencing those behaviors could impact aggregate indicators such as employment, income, or poverty. This underlines the multiplicity of means in order to attain certain goals.
First of all, the leverage level ( ) and the capacity utilization rate (u) have a redistributive effect between capitalists and wage earners, as figures 4 and 5 show. The leverage level ( ) has a positive impact on capitalists' income. Furthermore, a decrease in capacity utilization also increases capitalists' income through an increase in capital stock, and thus on return on capital for the same output. Both these parameters have only a small direct impact on wage earners' income. What is more, both these parameters have a positive impact on prices, and thus reduce real wages of workers. On the aggregate, the leverage level and the capacity utilization have a light impact on employment (higher leverage and lower capacity imply respectively higher unemployment) and on debt to GDP ratio (higher leverage and higher capacity imply respectively higher debt to GDP ratio).
16 Appendix C contains the steady state system of equations and the description of the steps to obtain the system. illustrate the impacts that these parameters have on unemployment and debt to GDP ratio. The interest rate on bonds has an obvious income effect for all households, but also has an impact on the quantity of bonds held, which increases income even more. This increased bond holding level has a direct effect on debt to GDP ratio since the debt level is equal to bond supply. Due to the income increase that the interest rate on bonds has, consumption increases with r b , implying a reduction in unemployment. Government consumption has a mildly negative effect on debt to GDP ratio. It is negative since the Keynesian multiplier on government spending is higher than one. The level of steady state debt slightly depends on government spending, since debt depends on desired bonds holding by households and banks. Because an increased level of government consumption implies an increase in income for all household sectors, it also implies a higher level of wealth and thus a higher level of bond holding. On the other hand, government spending has a strong impact on unemployment. This is the standard Keynesian demand spur that will be analyzed more in depth in section 5.3. Note: Effects of government consumption (CG) and interest on bonds (rb) on debt to GDP ratio and unemployment. While the interest rate has a strong impact on both debt to GDP ratio and unemployment, public consumption surprisingly has little effect on public debt. However, public spending strongly impacts unemployment through a demand spur.
GREEN JOBS
Literature on cost-benefit analysis of green buildings is wide. Some authors focus only on domestic houses (Clinch and Healy 2001 , Hens and Verdonck 2001 , Levine et al. 2007 , POST 2005 , while others focus on public buildings (Kats et al. 2005 , Kats 2006 , Lee et al. 2000 .
Generally, various benefits are cited: energy and water savings, improved health and decreased mortality, enhanced student learning, increased productivity, job creation-all leading to clear economic and social profits. 17 We will only consider energy savings both in dwellings and public buildings.
Adding the ELR into the Model
Introducing a green-job employer-of-last-resort (ELR) into the economy does not change the model much. Table 5 is the social account matrix. The only difference from the previous model is that now unemployed workers do not receive an unemployment subsidy, but are employed by the state for a minimum wage. The balance sheet does not change and is not reproduced here. 
Equations Modifications
There are no substantial modifications. First of all, as already stated, wage earners' income is now composed of private sector earnings and ELR wage instead of the dole. Second, works done under ELR have an effect both on governmental and household energy consumption.
Equation (20) shows that we relax the hypothesis of constant government spending, as public energy consumption decreases proportionally to the size of ELR (measured by u, the private unemployment rate). Equation (21) indicates that wage earners' propensity to consume energy ( ) also diminishes proportionally to the ELR size.
(20)
Green-Job ELR vs. Baseline
The first set of simulations 18 analyses the structural effect on the economy of a green-job ELR scheme (hereafter GJ). The GJ starts in period 25. The policy consists of an expected increase of total government spending of 10 percent, an increase that is devoted to the wage paid to ELR workers. 19 Furthermore, ELR changes the consumption patterns of both wage earners and the public sector following (20) and (21). It is important to note that since these two equations constantly modify the parameters, no steady state can be reached. The economy is constantly changing according to the new preferences of wage earners as well as to the new government spending.
18 The simulations were conducted using Mathematica. The code may be found on the website http://sfcmodels.net/. 19 Privately unemployed workers thus receive $11,882 as unemployment subsidy before ELR is enacted and receive $19,991 as ELR wage after.
Figures 8, 9, 10, 11, 12, and 14 show the results obtained through these simulations. In all graphs, the blue line represents the green-job ELR results, while the red line represents the baseline ones. All the results are relative changes from steady state values.
Obviously, unemployment disappears as soon as ELR is put into action. However, not all workers are employed in the private sector. The analysis is conducted on how private unemployment (i.e., all workers not employed in the private sector; that is, ELR workers) varies. Figure 8 shows that private unemployment decreases directly by almost 15 percent. Then, due to the structural change that green jobs imply, private unemployment keeps decreasing rather steeply, at first, then more gently. This result of decreasing unemployment depends on whether the energy sector is more or less labor intensive than the consumption good industry. It is also interesting to note that the predicted 10 percent increase in government spending is not reached at all. Private unemployment decreases drastically due to the increase in aggregate consumption from both household sectors, lowering the cost of ELR.
Both households sectors see an increase in their income after the green-job program is enacted. This leads to an increase in their wealth, resulting in an increase in desired bond
holding. This implies an increase in the public debt level. Furthermore, GDP increases also, due to an increase in consumption and investments. The increase in public debt is nonetheless larger than the increase in GDP, leading to an increased level of debt to GDP of about 0.4 percent. The 6 percent increase in government expenditure observed at the beginning of the program is lowered as private unemployment keeps decreasing, removing workers out of ELR and as public energy consumption decreases.
The structural change in the economy can be observed through employment in widget and energy production sectors. In the short run, the increase in income by both wage earners and capitalists increases energy consumption. In the long run, the reduction in energy consumption by both the public sector and wage earners leads to a reduction in energy consumption. This leads to a reduction in employment in the energy industry. However, the reduction in energy employment is countered by an increase in the widget sector.
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Three conclusions can be drawn from this analysis. First, an ELR is a direct way to remove all involuntary unemployment and address poverty issues. Second, a green-job ELR implies structural changes in the economy, aiming at lower energy consumption. Regarding the 21 structural change, the present model does not include synergy effects that a green-job public sector might imply. It is obvious that imitative firms would appear on the market as soon as new green technologies would be used in the green-job program. Finally, aggregate ELR cost has to be lowered by the reduction in unemployment due to the spur in aggregate demand that higher income implies. In our simulation, a predicted 10 percent increase in government spending leads to an ex-post increase of only 4 percent. Furthermore, poor people usually receive benefits, which could be removed for ELR workers, further lowering the cost of ELR. Note: Green Job (GJ, blue) vs. baseline (red) scenarios. Private unemployment decreases drastically after enabling the GJ scheme. Government spending increases by around 6 percent. The debt to GDP ratio has a sudden variation right after enacting GJ, but then stabilizes at a level 4 percent above the baseline case. The structural change in the economy can be observed in the employment level in both widget (solid line) and energy (dashed line) production sectors. While employment in the widget sector increases, it decreases in the energy industry. Both income and wealth increase for wage earners (solid lines) and capitalists (dashed lines).
Employer-of-Last-Resort vs. Keynesian Demand Spur
The second set of simulations analyzes the effects of two employment policies: the "traditional"
Keynesian demand spur (hereafter KDS) through increased government spending, and an employer-of-last-resort (ELR) scheme. In this analysis, the structural effect of ELR through energy saving (20) and (21) Evidently, the impact on GDP by the KDS is stronger as the whole increase in government budget is directly used to increase production, while in the case of ELR, part of that increase is saved by ELR workers. Furthermore, the Keynesian multiplier on public spending is higher than one. The debt to GDP ratio is thus lower in the KDS case; it is even lower than before the policy was enacted. Since GDP increases more so in the KDS case (4.5 percent) than in the ELR case (3 percent), private unemployment decreases more so in the first case than in the second (30 percent reduction versus 15 percent reduction). In the ELR case, however, involuntary unemployment is totally removed since the green-job program hires privately unemployed workers.
An interesting point regarding income and wealth of all households sectors: Both income and wealth increase more so in the ELR case (blue line) than in the KDS case (red line). At first, the impact is stronger on wage earners' (solid lines) income and wealth, clearly showing that the ELR is more efficient than the KDS as a poverty alleviation policy. By directing an increase in income toward the poorest share of the population, the ELR not only alleviates unemployment, but also directly improves wage earners' standard of living. What is more, this growth in income 21 As seen in the previous subsection, equations (20) and (21) Finally, ELR without its structural impacts implies a larger consumption of energy than a Keynesian Demand Spur. This is due to the fact that increased income for all household sectors implies larger energy consumption by these sectors. This underlines the fact that a greenjob ELR implying structural energy saving is mandatory if the Kyoto protocol is to be respected.
Two conclusions may be drawn from this analysis. First, the ELR is the fastest and most direct way to tackle unemployment and poverty. Targeting GDP or aggregate demand growth does improve the unemployment and poverty situation, but it is less efficient than the ELR regarding these objectives. Second, an increase in well-being for poor households implies an increase in energy either directly or indirectly through increase in widget consumption. This emphasizes the need for an energy saving policy such as the insulation part of the green-job ELR. Note: Employer-of-last-resort (ELR, blue) vs. Keynesian demand spur (KDS, red) policies. Unemployment decreases more so and debt to GDP ratio is lower in the KDS case than in the ELR case. The budget increase is similar in both cases. Income increases under both policies, and for both wage earners (solid line) and capitalists (dashed line). However, impacts are stronger for the ELR. The ELR implies larger energy consumption than the KDS.
CONCLUSION
Unemployment is structurally present in a capitalist economy (Keynes 1936; Pasinetti 1993; Ros 2000) . However, employment policies rarely target full employment (Papadimitriou 1999; Mitchell and Muyskens 2008) . Usually these are "maximum employment possible under present situation" policies. We propose a job guarantee scheme that would eradicate unemployment and target lower energy consumption. Various analyses have shown that improved insulation in private and public buildings have a positive cost-benefit analysis.
The analysis done in this paper is based on a multi-sectorial stock-flow consistent model.
This model allows us to observe output and pricing interdependencies. This is essential to show how structural changes in an industry affect other industries.
This paper shows that a green-job employer-of-last-resort is the best way to tackle unemployment and poverty, as it is directly targeted toward these issues. The implementation of an ELR would cost less than 6 percent of public spending (leading to a 0.4 percent increase in debt to GDP ratio). This proves that sustainable full employment could be achieved, improving the situation for all household sectors.
Furthermore, this program would imply a structural change in the economy toward energy efficiency. This is essential, as the increase in income and wealth for all household sectors would imply an increase of energy use. This proves the importance of public programs in order to imply changes that would otherwise not occur. Further work would include inflation modeling and adding a more elaborated finance sector.
